METHOD AND APPARATUS FOR EVALUATING SEMICONDUCTOR SUBSTRATE (JP91 15977A2) httpJfvn 



ih?&pn=JP09115977A2 



'9115977A2: METHOD AND 

FOR EVALUATING 
CONDUCTOR SUBSTRATE 



iff* 

.Sf^PPARATUSl 



Vffw ^flDiaa) V\™ rNPADOC only 



JP Japan 



NAGATA TAKESHI 
NEC CORP 

M ^. Profdes. Stocks and More apwtlhft company 
May 2, 1997 /Oct 24, 1985 
JP199S0SQ275643 
1491131/66: H01L 21/306: 

Problem to be solved; To provide a method and an apparatus which can obWn 
high accuracy and resolution and a proffle of FPD density in the direcftw of etching 

Solution- A semiconductor wafer Wis held on a vacuum chuck 5 in a chamber 1 , 
and is Immersed in etohant L. The semiconductor wafer Vv is at a specified 
rotational angle within 360*. and further etched. Thereafter, the semiconductor 
wafer W is taken out of the ©tenant L, and fs cleaned and dried, Subsequently, the 
traces 10 of atr bubbles formed on the surface of the semiconductor wafer Ware 
observed, and the depth at which crystal delect is present jsttwebv identified 
according to the direction of the fracas 10 of air bubbles. 
COPYRIGHT: (C)1997,JPO 

DERABS C97-304336 DERC87-304336 

(No patents reference this one) 



Searches Patent Number Boolean Text Advanced Text 



M.S. Class 



u-s. Oiass (BM Techn i cal 
Disclosure 



(i9) 0 * H #tw (j p) (12) & H 4* » A « (A) aoww**** 

^¥9-115977 

(43)&WB ¥fiR9¥(1997) 5 ^2a 

(BDintci.' mm* Jfto&®*& fi 

H0 1L 21/66 H0 1L 21/66 N 

21/306 U 



* iHW«>*3 OL (4 6K) 



(21)tfiK## 


*HR¥7-275643 


(71)B«A 


000004237 






B*«5Hfc££*t 


(22)mMB 


3p^7^(1995)10H24B 








(72)3fiW# 










jMC«§R!£ETB7#1* H#*2tf* 














(74)ftS!A 


*B± lEift 



(54) K9io«ft] ¥»^3i*on E «*j**«fcrmfls«« 



(57) [«*JJ 
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new*. 

* w£-5£©£jjISt 3 6 0° fciwaaii 

x w©*s(c jfM $ titc^M(D^m i o * 
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i ] jgJRx v * > ^4H<:*2*f*S«©flffiK 

a. mm^wm. ariaisjRx ■* * > en* o m 

SW £ c £ K«fc <3 . K»?S©*»©#fflK:»-3<^*Sa 

nmm 2 ] m$g i Ksm>%mtWR<DtHBfi& 

Htfiaftas©fii i iraaaswDtu*©^* 1 6 ^-©ms© 
wbjw&k s n/cB# *©x * * > ^B#ra**to, ffiffl-r 

Cl»*a 3 ] StRx 9 * > y tpK¥aH**«©aHK: 
5^©W**#tftr**S*KB©* f fEStffl© 

jllJRx » > f$£iRS U#& i i t> Jc*©**^* 

fflR©@Ki*©ftjMC*Wfflrr*«MW*«. *«*.*: c 

[0 00 1 ] 

[mnvmrzimftm saws. ¥mwmmc*v 

itSfi^K. 1#K7iaw«if->5dB©i7?->i^«3 

^©flfjtd^i^ar-sfcjfejcfflt********©* 

«WffijBj:C«Miafi«{cW*"Sfe©t:*4. 

[0 00 2] 

[fie*©s»n i|sa««t«K*5W«*sftXB©«iHB. 

*©¥«#S«© D a aM&i¥«^£ J:^*g&^£ft -> 

£*£©«#*«:£ SjWl:c!»*>f. 

(Secco Etching) ©<fc^CC. Xyg^ffgcHc 

U *0»##ttI*fflK»-)tl8I 

BttfttAftBcc s ar «««*jBidw-a «fc 9 tt s i *sn* 

l^frlPS^D-^-^Pi (Flow Pattern Defec 
t. JWT. FPDtfaT) 

[0 00 3] !f$K§¥4 - 1 9 2 3 4 5 -Sf&SgKfBtS© 
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D*K©1*tH*fT& 9 C t (C J: >D S i *§ll©SMW*3ftt 

nrt^o XHR ("Recognition of D defects in 

silicon single crystals by preferential etching a 
nd effect on gate oxide integrity" : H.Yamagishi , 
I.Fusegawa.N.Fuiimaki and M.Katayaitia : Semicond.Sc 
i.Technol.7(1992)A135-A140) (Cfcfttf, S i*§iH©X 
? > ^3 6 0 /i mtO F P DfgCttDB, SS© 

m) A^i^>^3 6 0 (jmJtOlIO^tOF 

PD©*8H»**ao"c*j«3. -e©x»*>f«s:*nsi 
©«fl£»**ri*«msti - ri>ia:««». 

[0004] Wil FPD©i';?>^3^©« 
if. i¥ffiLfcl>¥*#9*-^©^ffi£5iiJRx^> 

> y«4«K:str i/ . &m.mmx. ? =»=■ > y*ff a 

agft? * -^ffl©»iS©<W* i -3* i f P D#3I 
jRi»f>^3tlfctt*i*ftl. FPD©!Ht**B* 
•MW!^Sf©BS«:«i:0tfa5. C©^. FPD^jliRx 
9 &»S©*U*©#faK: «t ,TI?f 

> y tti©£gii[#ft£*nS C 4 jWT? * 4 . 

[0 00 5] ^tc. *l!0©i»?>^tiatt5ff* 
©#|Sl#<ttiSD!nSj 4 ^ 4 «fc 9 cc*«# x - ^©#fa * 

sea-c««3*. «raiBi«©»fp**iojfiixtfa5. 

l»fttf. x^?>yB#ra^6FPD©tH^B#©x^?> 
y«S3©ISIffl3W»3&>4. 

[0 006] Jfc, FPD*6i£t4MWi^ti'j 

> y^Kc«*-r *iais©iiiB©:£fatt«0«K«& o . 
a*a©«u»©*ifii*6 f p Da^NPWKWje-rsx v ^ 

>^5©46H*^*4„ C©^{CJ:0, FPDOJ: 

*©aflEK«t o-ris*«iB{ci!wa©iu»*»fitr* * -f 

[0 00 7] 4C5T. ±ia©*a(Cif3 FPD©S3 
3W*«Jx-^«rBlOHJO , CFPD*i«W4ISKC. ^ 

» * > fa© f p d ©tm(c^i?i4*fc-r . 

[0 00 8]CC-t\ FPDIH»K*f-rS=f3©iai* 

Si-J*-^(100) ^ffi-c^XIKfRrSS* 3 14X1 
0 17 atoms/ccCASTM-121) ©CZ 1 )!-^ (Czochralski 
50 ffiKJ:*^*-^) 4xKlSa©)R**ffli.». 
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[0 00 9] H4B. Ch64«<W>^Kol,>T|i 
FPD8K*WS2 0 0Mm«T©7O-iDA^3^ 
•oFPD©*^*^^?"?**. APMiJfeiff 
jftil/CB. NHUOH : HQ, : H, 0 ©ttfStb* 5 1:1: 
5©*>©*JBWfc. *0-r. «M«cBWRii*i*©« 

51 «iKBF P DgS«©*IF P DtfciC*frf 5200m 

[0010] APMWCiot^i-^IO^S^ 

4©*6**»6. APM«6j»*tftt9 4*FPDttCC*f-r 

52 0 0 <imJ&lT©7ia-©^:*S*fif^F PD©W^ 
WtSciAW^fc. -rafcfe. Ill 4 ©#§*«£ 
0. 2 0 0 u mt(T©^ a -(DA^ 3 F P D©i 
£KB$ xw^ffl^©:* 3 tt*Cc.fc . 
jE*fcFPD©tHKB'C#&l>£#*.6*iS. "3*0. 
4- * -CIEW F P D © x v * > f SB 3 -JTfa a 7 r -f A- 
*qHJ£3*n:i>tt<.>©B. =f5^<— f ^ *;l/©FPD 

[00 11] Lfciiti-jt. dT5^<— f"-f ^^HCJ:SX 
» ^>^b#©f P D«HJ^©K»*»Brr &fc«>K:«. 
Hfa©fi£*©*ffi*fflt»*IRt). x* t> iE* 

^3*I«I^ti7 7 ^;I/©»»«ft|SF±3-eS?t»K 
B. ra»<K«oti^>^Tft SiBStf* 

[0012] 

©*g^P6H-«'J-r«iESi^S'J«*^* fr* 1 fc 0 L 

[0013] fE*©#srcB. fsnxB^fipfiE-r 

5* S Bx » > ^IHCC^Jtr 4*4*iil/tl/* 

JEST5C -ect?. <t:9ifflaHvfrJS?tfcT 

F P Dfgcx ? *>ifm$Jjft7V7 r -Y;U&»5fc 
a&KB. x»^>^nB**B*><K«»0. s»^fi 
F P D ©fHKft*fcfiItt *> tl 0 a-TsWB* 1 i C 5 

coi^ic-r^i. ^5 *©#»©«#*i* f*-r 
jf*.4fc«>. #*tA>#&rB&ir». 

[0014] 4&93B. iEOlWttfcJIfifcTifcfcfctt 

jnfcfeo-c*-,t, =f5^©»**<g^-rs{:i-cj: 

•J»*©l«t»F P D*a»*»e»*i. *»-3$MMB©iW.»F 
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P D $K© i 9 * > VW. 3 ^|6J 7- O 7 y A )V £f# 5 C £ 
©-c£ 5**ftS«©R«*S*J iO'i?«3£K*»«-r 

[0 0 15] 

[swi*iiraw*fc«>©*&J ±ia©sift£jifi£-r5fc 

ftCc. *»W©^MMHR©WilWffi«. 3IiiRx^> 

«©ffif:©«£ft*II]iK«i<!: l/r-SE©ftia«*>-3 3 
6 0° «rtr¥*flaHR*0«S'ttfcfft. 3£*f**1E* 
jSIRx v WO. ¥«W«S«©*ffiK:JB 
ja3hfc$tfa©*lii»*H§i?-r5 c itc , StiS©#ii» 
©#fflK*^>r*sj&Ki6©#fc-r**3 swot*-* c 

[ooi6] *fc. *(*«kb. nmm.<Dmt^M<D#i 

^^*6*©^©«USW*JI§J*3hfc«pMi© j. » * 
[0 0 1 7 ] *fc. *»H©*»ft««©Wfl««B. 

fcttuwes*-*- s»r«j#*r t . «r 
«E©ia<si«©ft»flE*Mtti-r*W8P*a. *«*.fce 

££!RM&£-r5fc©r;fc5. 

[0018] *nffliB» aj?i9*>y«4-nsa^B 
a> 6«£-r stM*©**^ <t o **»***sicM?a© 

*»*^KS-r&ttft^l««flE©^ -^>^3*[6l»* 
«*x»^>ytfiK— je©«au«T?lilE3-li , SHIK. « 
tt»5«i©UHILfci«SBX9 ?->^ir*nilKaBJt« 

u. x»?->inr#iiijB4aiw*a«©ia<gfti]tw 

•T4. OfcjWo-C. ^NWMMR©ia<Sft3&>6«rftWB© 

[0 0 19]@3B, ttawBjttfsxv^^yassrw 

3»0. ^©B#ic^-T5m#fCj;t3*«*ffi«c»?a©t)l 

M*»ji5iidEstifc*f-*5vrEi'r*4. **i**«©[ne 

^Bilifi^FiSOHJ^Btoa^M©^©^^*^* 5 
^©HKft^eiSJW^BJ^HWlvAifliS**^ 

-rat>%. u?ibfctta^cKS©8B3D (m) 

B. 

D= Rt = R0/co = R0' /co (1) 

R : x-^^>^»a (um/») 
50 t : x»^>^WHH <#) 
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6 : *Sft^BW«l«©**(«S«OiaKftflE C ) 

0 ' : ^&B©»t&©W*©#fl i @«KH*6^©»ia 

^jjjiott-rsisfta c ) 
[0020] Lfc*5 0 r. a«a®©^a©*w»o*i«i 

e 3 SK*©t£BKK«MiRttK£«C<: «* 0 tHKTti 

«. 1 Id v *>9ttS&MkVSB&>3. v *^>fm 

> ^frjcs^ffi^^a o fc *> ©©# <t -r * c: & * 
< mm* * c t tmmc a & = 

[0 02 1 ] 

1 *J«fcO*S 2 *#JB0r*i|B-r H 1 B#fS«©J&« 
©SMIKRlftWIiai (HTOS) ©«^=&^-T0-C* 

o . 01 ( a ) immoMmm. ( b ) B™ar* 
. 3 bbcm <»r@«*s) . 4 b@«*- 

* <»«ia«#a) . 5iZM2i*+ :>* <»R«8* 

^g) , WB¥*f*$x-<r» - LBi» 

[0 02 2] #iia7B2ft©¥»ft , 5x--^W£flMI 
-C*£fc©-C&9. SfSlOWMiHfre^^nSlKgCJe 
4 2*©@<ei*3, 3*ss:ssn. «»1©WWKBC 

©jMrcB'Wx*-*) ^nfhli^nri,^. 

*Ur. HIE*-* 4 KB. HIS*-* 4*KttStt* 

» - iri/^ f- a 2 *vri»s. 

[0 02 3] &0f£#l 3 ©$BBKB*3* +9*5 
6*1. @«W3©rt»{CBJ^^i"?i'ffl^»-^8** 

«WStirt»4. Lfctfo-c. a-*y-si<>^6©fp 
ttocJ:g*^£xw\WjW£*i'?*5{aR*. H 

[0 024] ±fS«J$©SiE7 «ffli,>fc«hflftl l B 

b. *r. a»irtccx9^>**L*Ati*«{c3iai 

#tfx--^w**ffi*i'?*5K:«*;S'tf. $ etc. * 
tfHt. JC^^-+ ? * 5©^&c#>fc£ffii?T ; &'5 : -:7n>-r- 

M$jS*Xt,*>*BM&ll*nil&U ^n<t|5lB#iC=i> f 
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[0 02 5] ttte. COBS. ?x-."©BjtSE*RJ&r 
***.#©-«& t/TB. ^f(*')i^Wit^> 

l ©star x * > yaawift * 0 . * f * 
>ygwi^iai**a>*i. FPDoats^ifij^p^T-f 

^ > ^@ mm-cwmkft a# 3 6 0 - «_h t & 4 1 * 

}S©(W**«tt ottiVcis!). *£lHl«ftK# 3 60* 
i tt * J: 5 K— 5£©ft auS*«5£-i-*iH! «fc t>. 
[0 02 6] *©«. 3NW*^*-^W*x»?>y* 

*©#««:<»: 9 * -^W©affi(cBfiX5 titc& 

1 0 ©*|Sli**ltiW-r*. C©i 5 tctn 

«. M?a©«i^ 1 0 viTfafrh^mfc* * -^w©@« 

ft*t»*>«3. *©mgftifti*K*»6FPD*stH*tfc 
B&£x©xy^>^B$lffl##a&6ft£. 3 ^-©x 

l»T#FPD08i3t)iDSCi#t**. 
[0 02 7] 

cc-c. *«w©e*^ie«w*ffiifi6*ffi 
i©tasa«*ffaofc. «t. *©*s*{c^>-cittiH 

wNiLtpIS i ^x-/^© (100) *ffi-ew*lSE 

SHtt&P 1 4 X 1 0 17 atoms/cc (ASTM-121) ©C Z 
x-^*fflt»fc. S/c> Sl©^g*«ffl-rSCiCCj; 
(5, 1 - a i 1 ? > yilOft1-ftfi»9 0 

[0 02 8] B«ai© ( l ) SW©'-«^-*©9 

x-^^>^jiSR=0. 6wm/:&il/t»li)L, 
x 9^ >**©**»•> x-^©ftaSco=0. 15° 
/». *X9?->yi^lHI3 0»|IBi«3eOA:. C©^fr 

MB2 7 0' . Xi-^^iJg^l 8 /zmiCtB^ 

-r^cifc^So -e-L-c. x?*>y*7«©¥3*fl-f 
rswaowwftiBSf u fp D*ac*«*?t. 

[0 02 9] — tb««ia:4fie*©1*W*ffii It 
B. H 1 KmT ***©««©«« 7 ©^ §81. 

>7'6) ©**fW9L. 3mw*^*-^W(CB«*«-C 

fflt^fc©il§I— ©C Z -Jx-^SifBl/fc. 

[0030] -eur. ^x-A^iai7f>y 

fKiOPPDSK***, ■€•©». 
BB©tt«*rf3*li4 0t:*l»» I 5x-^©*l^*9 0- 

*it -c-sb#h x y ^ > ^-r -5. 1 1> 5 »ff 4 m D il L tT 

tt-afc. X»?->yB^»T?4iatTttt>. #X»^>y 
B*KB5^ra, 5»IB (*tH 0^W) . 1 O^IB (* 

50 tt2o^ra)> 1 o^-ra <*tf-3 oftffl) iLfc. 
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B. x**>f«SK**T5£. 3 Mm. 6|im, 1 
2MIH, 18 MmiCtB^-TS. 

[0 03 1 ] Sfc, FPD«K©3W©tt#£0"t:«. 

10B©:t?*>*»CCB«UfcKIB*O~3*iin. 2 
0g©x-;,*>^f£iCigf3&U/c^|S6£3~6 Mm. 30 
a©x?*>*«KIH»0fcKRfc6~l 2 Mm. 40 
S©jt7*>*«KB«LfcfcR*l 2-1 8Mm©«5 

[OO32]02B. JJE©^«^f6*£fie*W©*S 

*W«Cj:SFPD*att»B Mm. 1 2 Mm. 1 8 Mm© 
? ^aB3Tfi£*W©F P DffttKJt^-r-eti-e 
n**<«4>u-ct,>£. cna. t£fc0!!©»^. *£FP 
D&CC*j"f£2 0 0 MmkrF©7a- (FPD*>?>©« 
*B©W») ©*S3*J#-3FPD©»£*i3K. •£©# 

[0 03 3] £C5#. «raSbfcH4©*S**»6. 2 0 
0 (i m«T©7 n-O^t S^ftoF P D x-^i 

M-.©=f = #{c <fc ztimwiz* (,» c <fc *s*iE3 nr t» 

Df&K#s>M* t>©«. f * -^ffi©=f 3 tt#Cc 
[0 0 3 4] 3 fi£*#l©*§^. FPD#. Ktto 

fcx •> trmmcMfotzs- v *>^ass©«Hrtr 

26£Uc. £0T0*»JEfflrc*&t»fc«>. FPD©^3 
tlSlfS^O 7 r W A-aWS 2 KwTJ: 5 K:RIISfK?"n 7 

*ffl #> < E^ntf 7r-f ;UfeiH*»< tt&£> <£>©©. x 
7^>y©IBKJ3*«{**-rS«**>*JtSte«>. FP 

tc>pfo-c. #JlSfe0!l©i#£\ FPD©^H3*|pjiea-7*n 
7T^*#»&*>tti»»R£&9. ££*Wctt^-cFP 

D©l64«»*«fc')|g|RKifil>«MWflai-r*Ci*«r 

[0 035]4fe, #»H©flffi«ffltt±IB*»©JISMI 
*5j:D9£W«K«3esn* *>©Ttttt < . *«B^©ffig 
=&3&«iO*:l<»ttH{i:*jl,>ra*©^ie%ttI*4C<J:*SnJ 
#*»©^SB©*SHK:*jt,>-C. 

'jT3f£m>rfcJ;< . *©fl&. §«©JMttMc1» 
jiSKo«,>ri*a<i©SCH*fln*4ci36iiittr*4. * 

fc. FPDO«Hl*ftKUl>Tt>. "5x-^©@ISii 
HE. x 7 ?>^^*©*fftc|H0rtWOaBEr4C 

*fc. a?a©w»©*a«:lSiL'r *>««©*• 



[0 03 6] 

[»«©»*] fiUi. »*BKIftWUfcJ:5«:. #3MH© 
^J0W*»R©IMKJffiK«fcWi. 4aiW«HR*— Soft 
jiS"C3 6 0° «f*n?@R;5ttfc**6:£'»*>*"i*Se 
t Cc J: 0 . »R*H©*aWS©*U»©*lSJ *> 

1 Htftt 5 ©*-C*Sft«B*lS©3: » * > 

io x » y«cc»S©i5fc#. «s«*tf ft 5 < . 
d = -f);s-f-( ;/;U©*K^©tt#K: J: &XXmmtM 

©ats*^a7T^^*»»tta<*a-r&ci*it? 

[0 03 7] *fc. *»fl©^W»«©WiBHsSi*« 
ffl-T & C t tc J: 0 . _hiB©J: 5 ttflin A#M*J*-^ISfi 

20 ^©*a#ffi*g»Kis*-rsc£*j'raa. 

[Hffi©W*tt»M3 

[H 1 ] #»»©— *»©^»r*4ISa^BI*ftH«R* 

teJu-e* 5FP d^«©x 9 > ymzjsfa -y'v ■? 7 4 
[03] *mivttmt-rz>&§kxmwm.-rzm-z 
[04] tE*©raj^*ittw-r4fc»©ia-c*«). ap 

30 Mft»©*MK:J:4l8FPD«{c*M-i2 0 OMmfelT 
(D7B-OW8t^F P D©*d^?rC Zf*-^, 

x teste -x > r ^-ria-c * & . 

1 §s 

2 3>e.-jij/xfi. (MP^JS) 

3 ma* (S®0«^S) 

4 UK*-* (SKQIk#S) 

5 X^t^ (WRfiWS) 

40 7 ttAKK*tfi£« (fffli&S) 

8 M^^ y i>m^^--^ 

9 f7 0>f-^ 

i o «%©iu» 
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